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How do we represent spatial-temporal data? Density Estimation
ﬂfurmation Theory (IT) providh / \ Precipitatiﬂn Evaporatiﬂn

ideal measures for choosing an |
appropriate representation. IT spatial < > temporal Although Gaussianization is a
measures allow us to: simple formulation, it is a scalable SIS e S A ] TIPS & e g Ty
e Quantify Uncertainty and robust density estimator [1].
e Non-Linear Relationships
e Naturally Multivariate

e Universal Units
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We demonstrate its capabilities for:
e RADAR data

e Hyperspectral Image data

e Drought Variables ASRRDY NARDl NARRT SRR MR AR
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However, it's not widely adopted
due to the problem of density

1x1x46

estimation for high Spatial Resolution More Temporal Resolution
wensional, multivariate data% \ / Information More Information

Gaussianization (aka Normalizing Flows) Information Theory Metrics L o
/Normalizing Flows are fully \ = A L L / . \ ooy \

parametric, generative models Gaussianization has deep _
composed of a sequence of A ? x ) >— > >_ i connections to information theory Premmtatmn Evaporatmn
invertible transformations. R » 1, 2]. This allows for fast and
Then, by using the change of X0 X2 X3 XT, robust estimation of IT metrics for 0.0{ =2 — = BT
variables formula, one can X1 igh-dimensional, multivariate data. sgpllEe e T el SRS e
calculate exact likelihoods as _ ~1.75-
well as generate samples. We show how experiments for: g_l'o ~2.00-
S | X£—|—1 — R(ﬁ) \P(f) (Xg ) e Entropy (shown here) g7 _2.25-
Gaussianization is a particular o Total Correlation ~2.0- = i
(and very simple) formulation of - Feature-wise Gaussianizati — Y Sfes i o Multivariate Mutual Information | =y —2207 .
ik il ol s 2 eature-wise Gaussianization (e.g. Histogram, , Splines, Mixtures) e Kullback-Leibler Divergence ~2.5 / g B
&arametric and iterative form / - Rotation (e.g. ICA, PCA, Random Rotations, Householder, Convolutions) 0.0 0.5 1.0 0.0 Ro'ts 1.0
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